Abstract We describe a case of cryptogenic repetitive severe colitis after ileostomy closure. A 50-year-old man was referred to our hospital for treatment of advanced rectal cancer. The patient underwent laparoscopic intersphincteric resection combined with synchronous partial liver resection for colorectal liver metastasis detected intraoperatively and construction of a diverting ileostomy. Ileostomy closure was performed 3 months later. Five days following ileostomy closure, the patient complained of lower abdominal pain and developed multiple daily fever episodes. Colonoscopy revealed multiple ulcers in the sigmoid colon and rectum. Because symptoms did not improve despite fasting and antibiotic therapy, ileostomy reconstruction was performed. Re-closure was performed 6 months after the previous ileostomy closure; however, severe colitis recurred with similar symptoms, and construction of a colostomy at the transverse colon was then performed. Despite varied examinations, the cause of the colitis was not identified. To our knowledge, there are no previous reports of repetitive severe colitis after ileostomy closure.
Introduction
Diverting ileostomy is often performed to reduce the risk of anastomotic leakage in patients undergoing anterior resection for rectum [1, 2] . However, complications are reported after ileostomy closure, including wound infection and anastomotic leakage [3] [4] [5] [6] . We report a case of cryptogenic repetitive severe colitis with severe symptoms such as a lower abdominal pain, high fever, and watery diarrhea, with the multiple deep ulcers after the every ileostomy closures. To the best of our knowledge, there are no previous reports of similar cases.
Case report
A 50-year-old man was referred to our hospital for treatment of advanced rectal cancer. The patient underwent laparoscopic intersphincteric resection with D3 lymph node dissection preserving the left colic artery combined with synchronous partial liver resection for colorectal liver metastasis detected intraoperatively and construction of a diverting ileostomy. Administering of 12 cycles of mFOLFOX6 was planned as adjuvant chemotherapy after surgery. In fact, ileostomy closure was performed after 4 cycles of mFOLFOX6, according to the patient's request. Five days after ileostomy closure, the patient complained of lower abdominal pain and watery diarrhea that occurred more than four times per day, with multiple daily fever episodes. Colonoscopy revealed multiple, deep, and sub-circumferential ulcers in the sigmoid colon and rectum (Fig. 1) . Laboratory examination showed elevated inflammatory markers (white blood cell count 22500/lL, neutrophil 91.5 %, lymphocyte 4.3 %, eosinophil 0.2 %, basophil 0.1 %, monocyte 3.9 %, C-reactive protein 23 mg/dL). Bacterial culture showed no evidence of infectious colitis caused by Clostridium difficile or other bacteria. Histopathologic examination showed only non-specific inflammatory change without evidence of inflammatory bowel disease (IBD) such as noncaseating granuloma in ulcerative colitis or crypt abscess in Crohn's disease. Because his symptoms did not improve despite immediate fasting and antibiotic therapy, reconstruction of the ileostomy was performed, with the severe colitis improving markedly following the reconstruction. Colonoscopy following 2 months of adjuvant mFOL-FOX6 revealed that the multiple colonic ulcers had resolved ( Fig. 2a ) and computed tomographic angiography showed sufficient blood supply from the left colic artery (Fig. 2b) . Reclosure of the ileostomy was performed 6 months after the previous ileostomy closure; however, severe colitis recurred with similar symptoms (Fig. 3) . We constructed a permanent colostomy at the transverse colon because colitis was localized to the sigmoid colon and rectum. Symptoms improved after construction of the colostomy and to date, the colostomy remains in place.
The patient gave written informed consent to publish the details of his case.
Discussion
A diverting stoma is constructed to prevent anastomotic leakage that can lead to panperitonitis and sepsis [1] . Huser et al. stated that a defunctioning stoma reduced the rate of clinically relevant anastomotic leakages, especially for low rectal cancers [2] . Diverting ileostomies are usually closed a few months after construction; however, high morbidity after ileostomy closure has been reported. Chow et al. reported that bowel obstruction and surgical-site infection were two of the most frequent complications and that the overall morbidity rate was 17.3 % by meta-analysis [4] .
Pseudomembranous colitis after ileostomy closure has been often reported with an incidence rate of 1.6-4.3 % [3, [6] [7] [8] [9] . Pseudomembranous colitis is diagnosed by detecting cytotoxin and confirming the presence of pseudomembranes by colonoscopy [10] . In our case, we suspected pseudomembranous colitis and repeated the cytotoxin assay four times; however, C. difficile toxin was never detected. Additionally, colonoscopy revealed multiple ulcers, not pseudomembranes. Based on these findings, we suspected ischemic colitis and repeated the colonoscopy, which revealed hemorrhagic nodules, bleeding, longitudinal ulcers, pseudopolyps, and pseudomembranes, indicating ischemic colitis [11] . However, we found only multiple dotted ulcers, not the characteristic findings of ischemic colitis. Furthermore, we preserved the left colic artery and blood supply to the left colon was confirmed by computed tomographic angiography before the second ileostomy closure. We then considered the possibility of IBD such as ulcerative colitis and Crohn's disease. However, there was no past history about IBD in this patient, and histopathologic findings showed only nonspecific inflammatory changes without findings of IBD. Although we suspected colitis caused by cytomegalovirus, a cytomegalovirus antibody was never detected. Eosinophilic colitis was negative because the eosinophil rate (0.2 %) in the white blood cell was within normal limit. Antibiotic-induced colitis was also negative because antibiotics was only administered during operation and the symptoms was recognized 15 days after surgery. We also considered the possibility of mucosal damage by anticancer agents used during adjuvant chemotherapy. We performed a second ileostomy closure 3 months after the final chemotherapy; however, colitis relapsed with similar symptoms. Our final diagnosis was cryptogenic repetitive severe colitis. Colonic mucosal injury caused by intestinal secretions may have been a cause of the recurrent colitis in this case. Patients often complain of frequent watery diarrhea related to passing intestinal secretions or dietary residue after ileostomy closure with the diarrhea caused by atrophic changes in the intestinal mucosa [12] . Diarrhea gradually disappears with improvement of the mucosal atrophy in most cases. However, our patient's condition worsened despite fasting and antibiotic therapy. His condition improved soon after re-construction of the ileostomy, which led us to speculate that intestinal secretions, and not diet, stimulated and damaged the mucosa directly. Intestinal intramural vascular insufficiency is another possible cause, although blood flow from the left colic artery was confirmed by computed tomographic angiography. The fact that colitis was localized to the left colon supports this possibility and both causes may have contributed to the repetitive severe colitis in our case. We discussed three treatment options: (1) the construction of transverse colostomy, (2) the re-construction of ileostomy, and (3) the continuation of conservative therapy. Finally, we constructed a colostomy at the transverse colon because the patient hoped the construction of a colostomy and we considered that improving bowel function would be more difficult in the future. To date, the colostomy remains in this patient with no recurrent symptoms of colitis.
To our knowledge, there are no previous reports of repetitive severe colitis after ileostomy closure. We consider it necessary to inform patients regarding adverse events, as the present case demonstrated, and the possibility of the need for a permanent stoma.
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